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WBS 14.5.2.? (Diagnostics — Faraday Qup)

Vacuum Loads for SNS Faraday Cup

Summary :  In order to do the initial design of the D-plate
vaccuum system a cal cul ati on was done to estimate the out-
gassing load fromthe Faraday Cup. The Faraday Cup for the
D-plate is being devel oped under WBS 1.4.5.2.7?, since it
will be used el sewhere in the accel erator. Al so note that
as the designs of these devices becone nore mature, the
responsi bl e person shoul d update these val ues and pass the
information on to the vacuum system desi gners, especially
if the new val ues exceed these presented here.

The assunpti ons nmade were:

Device is mounted on a linear actuator simlar to the
W rescanner.

Kapton insulated wires are used to bring the signals
out fromthe vacuum

Copper water cooling lines are al so used.

Concl usi on
The estinmated out-gassing rate for the Faraday Cup is 1.835
X 10"-7 torr*L/s

I nner surfaces exposed to vacuum

d := 3[ém
d = 1.18Mh
thil = .00250h
tcup :=0.0130h
Tﬂﬁz
Goup = + mdleyp
2
Ceup = 7.38cm

tplate = 0.25[h
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nml2

Clplate = 4 + ndpjate

Clpiae = 13.053cm’”

Estimate the anmount of copper tubing exposed to the vacuum

Liubing := 36 (I

Clubing := T WypingLtubing
Cliuping = 182.41EnT
Clotal = Clplate + Clubing

Clgry = 195.468cm”

Signal wires, assum ng .024" dianeter Kapton insul ated
W res.

Wires := 6 24 [Hr 024N
Wires = 70.047 crrt

Wires = 10.857in°

The foll ow ng values are based on a design simlar to the
W re scanner.

Guide_raiks = 19.9Th°
Guide_raiks = 128.45Lm"
Supportgp = 84.10h”

Supportgp = 542.58 et
Tubesp = 1{.6250Nh + .3750h) (14.2ih

Tubes, = 287.81cnt
Tt
Bellowssy 1= - b (2.20m)2 - (1.041)? | 122

Bellows; = 457.058 cri’
Boxp = mL.8IE3in

Boxga = 91.207cnt
Qut gassing rate of exposed surfaces



_10. torr [L
LR =110 B—F>

siém
LRy = LR
_g torr [
LR-:= 1.73610 EI—2
siém

Total outgassing of stainless and copper parts is:
OGRq = LngEQCu[otm + Guide_raikp+ Supportga+ Tubesp + Bellowssp + Bo>gA)

_7torr [
OGRg = 1.703x 10

s
Qutgassing rate as neasured by Virgo

_qqtorr L
LReapton = 8.36010 ' -——

siém
OGRapton := WirgsslLRapton

_g torr [
OGRapton = 5.856 x 10

S
Seals and their | eak rates

_g torr [

Bellows:= 2[10 EIS—

—_ 10 L
conflat ;= 110 ~ [orr ES-

. _9 L
viton := 510 " [orr [+
S

Total |eak rate of the faraday cup is:
OGRc:= OGR; + Bellows+ 4[gonflat + viton + OGRapton

_;torr [
OGRc=1.835x10






